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This commemorative publication provides a broad, = = || i| Karlsruher Nuklidkarte
state of the art overview of scientific research in thef i
nuclear sciences.

In total there are 30 scientific articles written by
experts in their various fields together with the
historical Nobel lectures by Becquerel and Soddy.

The chapters are arranged as follows

- history T
- experimental developments == T
- quarks and strong interaction Articles cover fundamental and theoretical aspects of

nuclear physics and chemistry including the discovery of
new elements and decay modes, neutrinos, quarks,
antimatter, and dark matter. Technological developments
- nuclear data are described in a series of articles ranging from space

- biophysics and medical applications, radiation biophysics and health care to archaeological

- dating and nuclear forensics. dating, forensics and cultural heritage.

- beta decay and neutrinos
- nuclides and radioactivity



- . Kadsmoher Nuklidkarte: Commemomtion of the soth Anniversary

Table of Contents

Foreword
Th. Fanghinal_ P. Fritz
Editorial
. Pfennig, C. Normand, J. Magill, Th. Fanghédnel

--------------------- @+~ History introduction by R. Bimbat

On Radicactivity, a New Property of Matter
A, H. Becquerel

The Origins of the Conceptions of Isctopes
F. Soddy

On the History of the Karlsruhe Chart of the Nuclides
G. Pfennig, J. Magill

First Edition Karlsruhe Nuklidkarte 1958

------------------------ @+~ Experimental Developments  Introduction by M. Lewitowicz
- Experimental Developments
G. Miinzenberg
Experimental Techniques with ISOL Beams
L. M. Fraile

Physics and Technology for the Next Generation ISOL Facility: EURISOL
. Blurnenfeld, M. lindrocs

Ultra-low Level Detection of Dark Matter and Rare Processes
E. Bermabei, &. Incicchitti

Laser-driven Nuclear Physics
B McKenna, K.W. D. Ledingharmn, 1. Galy

--------------------- <@ Quarks & Strong Interaction  intreduction by ). L Friedman
: The Mucleus - More than just Nucleons
R.Ent
Antiparticles and Antimatter: The Basic Difference
A Zichichi
Hypernuclides
B. Povh
Pionic Atorns — Formation Process and Chemistry
A Shinchara
""""""""""" o@s- Beta Decay & Neutrinos  introduction by G. 't Hooft

Probing the Standard Model with Superallowed Nuclear Beta Decay
1. C. Hardy, I. 5. Towner

Beta Decay of Highly lonised Nuclides
F. Bosch, Y. A Litwinow

10

22

36

46
48

54

62

70

78

86

102

108

114
116

124

The Karlsruhe Tritium Neutrino Experiment
. Drexlin

Nuclear Double Beta Decay and Fundamental Particle Physics
H. V. Klapdor-Kleingrothaus

MNuclides & Radioactivity  introduction by B. Jonson
Unexplored Regions in the Nuclide Chart
1. ystéi
Nuclear Isomers - Achievements and Opportunities
PML Walker
Heaviest Nuclei
Y. Oganessian
Chemistry of Superheavy Elements
A.Tarler
New Types of Radioactivity
M. Pfitzner
Beta-delayed Charged Particle Studies: Peering into Nuclear Structure
M. ). G. Borge
Nucleosynthesis and "Chemical” Evolution of the Universe
K. F.Thizlemann, F. Kappeler, K. L. Kratz

MNuclear Data  Introduction by G. Audi
Nuclear Reaction Simulations and Uncertainties
P Talou, T. Kawano
Nuclear Data Activities at the International Atornic Energy Agency
MLAKellett
A Review of Evaluated Nuclear Data and Tools for the JEFF Project
H. Herriksson, . Rugama

Biophysics & Medical Applications  introduction by 5. Banerjes
Space Radiation Biophysics
M. Durante, L. Sabatier, G. Kraft
Production of Alpha Emitting Radionuclides for Nuclear Medicine
&, Morgenstemn, C. Apostolidis, . Bruchertseifer
Radicisotopes for Medical Imaging Diagnosis
B. Lambert

Dating & Nuclear Forensics  Introduction byR. Leonardi
Nuclei and Cultural Heritage at the Louvre Palace Laboratory
1. Castaing, T. Calligaro, P. Lehuédé, . Biron
Radiocarbon (14C) Dating in Archaeology and Other Fields
W. Kutschera
Atomic Detectives at Work: Nuclear Forensic Science
K. Mayer, M. Wallenius, K. Litzenkirchen

Index



* ¥
* *
* *
* *

* oy %

EUROPEAN COMMISSION

JRC Karlsruhe on 2 December 2008 — Karlsr

Enjoy yourselves!

09 December

10:00-

10:05-

10:20-

10:25-

10:30-

11:00-
11:30-
11:45-
12:15-

12:45-

13:15-

14:30-

15:00-

15:30-

16:00-

16:30-
16:45-

1715

KARLSRUHER NUKLIDKARTE - COMMEMORATION OF THE 50™ ANNIVERSARY

10:0%

10:20

10:25

10:30

11:00

11:30
11:45%

12:1%
12:45

153:15

14:30

15:00

15:30

16:00

16:30

16:45
I7:1%

1745

at the Gartensaal, KKnrlsiahe Castle (Schloss), 9-10 Decemaber 2008

AGENDA

CPENING BY THE CHAIRAN

WELCOME AND INTRCDUCTION

WELCOWE FROM CITY KAFRISRUHE

WELCOME FROW FORSCHUNGS-
ZENTRINM KARLSEUHE

NUCLIDE CHART HISTORY

EVOLUTION OF THE UNIVERSE
COFFEE BREAK
ANTIPARTICLES & ANTIMATTER

APPLICATION OF ALPHA -EMITTERS
FOR CANCER THERAPY

APPLICATION OF NUCLEAR. SCIENCE
TO CUOLTURLL HERITAGE

BUFFET LUNCH

PRESS BRIEFING

BETA-DELAYED CHARGED
PARTICLES

CHEMISTREY OF SUPERHEAVY
ELEMENTS

SUPER- WD HYPERDEFORMED
[SOMERIC STATES

HEAVIEST NUCLEI

COFFEE BREAK

BETA DECAY AND STELLAR
MUCLEOSYNTHESIS

KATRIN: HUNTING NEUTEING
MASSES

TH. FANGHANEL

R. SCHEMEKEL

M. MERGEN

P. FRITZ

C. NORMAND

F K. THIELEMA&NH

A ZICHICHI
A MORGENSTERN

W K UTSCHERL

MEDIA

MLJ. GARCIA
BORGE

4 TORLER.

A MARINOV

V. OGANESSIAN

F. BOSCH

5. DREZLIN

JOINT RESEARCH CENTERE —
INSTITUTE FOR TRANSTRANIIM
ELEMENTS (ITU))

DIRECTOFR. GEMERAL
EURCPEAN COWMISIION
JOINT RESEARCH CENTRE

DEPUTY MAYOR KARLERUHE

WMEMBER. OF THE EXECUTIVE
BOARD, FORSCHUNGSZENTRUM
K ARLSRUHE

JOINT RESEARCH CENTRE —
IMSTITUTE FOR TRANSURANIM
ELEMENTS (ITLI)

UNIVERSITY OF BASEL

CERM

JOINT RESEARCH CENTRE —
INSTITUTE FOR TRANSURANIIM
ELEMENTS (ITU)

UNIVERSITY OF VIENMA

CBIC, INSTITUTO LOE
ESTRUCTURA DELA MATERIA

UNIVERSITY OF MUNICH

RacsH MSTITUTE OF FHYSICS,
UNIVERSITY OF JERUSALEM

JINE, FLEROV LABORATORY OF
MUCLEAFR. REACTIONG

G5, HELMHOLT ZZENTR UL FUER.
SCHWERIONENFORSCHUNG

[NSTITUT FOR. NUCLEAR PHYSICS,
FORSCHUNGSZENTRUTV
KARISRUHE

Institute for

Transuranium

Elements

3




